The slope of change for each method by fitting a straight line using the linear least-squares method, and correlation between the slopes was calculated using Pearson's correlation coefficient. Results: Measures of bone area change and cartilage thickness showed broadly similar responsiveness to change (Table 1) , and both measures were considerably more responsive than minJSW. The 3D bone femur vector measurement was the most responsive. The 2-year slopes for all bone measures and cartilage thickness correlate very weakly (typical r2 of w0.25), as does the correlation of bone change with minJSW. Slopes of cartilage change correlate more strongly with minJSW (w0.4). Conclusions: Changes in bone area and shape markers provide a sensitive measure of change, which shows comparable sensitivity to the measurement of cartilage thickness. The femur vector provides improved sensitivity. Both measures are superior to the radiographic measurement of minJSW. The poor correlation of the slopes suggests that the measures address different constructs, and that change of these constructs proceeds at a different rate within the population over this time period. Further work will address whether different individuals are progressing differently for each measure. The extent to which changes in knee pain and physical activity are associated with changes in the proportion of muscle to fat around the knee have never been investigated. Thus, the purpose of this study was to investigate the associations between changes in knee pain and physical activity with changes in the proportion of muscle to fat in the thighs of men and women enrolled in the Osteoarthritis Initiative (OAI). Methods: The online OAI database was queried for individuals !50 years old with baseline and 2-year axial T1-weighted mid-thigh MRI scans available (15 slices, 5mm slice thickness). Exclusion criteria were a) inconsistent spatial resolution between baseline and follow-up scans, b) compressed or flattened thighs on either or both of the scans, c) <12 matched slices or d) baseline K-L grade unavailable. Baseline and follow-up scans meeting these criteria (N¼156 women; N¼64 men) were co-registered (Analyze 8.1, AnalyzeDirect Inc., KS, USA). The 12 most proximal matching slices were segmented, in pairs, by one segmenter blinded to image time point using SliceOmatic 4.3 (Tomovision, QC, Canada). Volumes of QM and IMF in the right thigh were quantified and the ratio of QM to IMF was determined by dividing QM volume by IMF volume. The change in the proportion of QM to IMF over 2 years was determined by subtracting the baseline proportion from the proportion at follow-up. Independent variables included baseline age, body mass and K-L grade, and 2-year change in WOMAC pain and Physical Activity Scale for the Elderly (PASE). A linear regression analysis was conducted to determine the association between 2-year changes in pain and physical activity and the change in the proportion of QM to IMF in the thigh, after accounting for baseline age, weight and K-L grade.
Purpose: Reduced quadriceps muscle (QM) strength and mass are observed in individuals with knee OA compared to those without. Increases in intermuscular fat (IMF) volume in the thighs of individuals with knee OA have been associated with worsening knee symptoms. The extent to which changes in knee pain and physical activity are associated with changes in the proportion of muscle to fat around the knee have never been investigated. Thus, the purpose of this study was to investigate the associations between changes in knee pain and physical activity with changes in the proportion of muscle to fat in the thighs of men and women enrolled in the Osteoarthritis Initiative (OAI). Methods: The online OAI database was queried for individuals !50 years old with baseline and 2-year axial T1-weighted mid-thigh MRI scans available (15 slices, 5mm slice thickness). Exclusion criteria were a) inconsistent spatial resolution between baseline and follow-up scans, b) compressed or flattened thighs on either or both of the scans, c) <12 matched slices or d) baseline K-L grade unavailable. Baseline and follow-up scans meeting these criteria (N¼156 women; N¼64 men) were co-registered (Analyze 8.1, AnalyzeDirect Inc., KS, USA). The 12 most proximal matching slices were segmented, in pairs, by one segmenter blinded to image time point using SliceOmatic 4.3 (Tomovision, QC, Canada). Volumes of QM and IMF in the right thigh were quantified and the ratio of QM to IMF was determined by dividing QM volume by IMF volume. The change in the proportion of QM to IMF over 2 years was determined by subtracting the baseline proportion from the proportion at follow-up. Independent variables included baseline age, body mass and K-L grade, and 2-year change in WOMAC pain and Physical Activity Scale for the Elderly (PASE). A linear regression analysis was conducted to determine the association between 2-year changes in pain and physical activity and the change in the proportion of QM to IMF in the thigh, after accounting for baseline age, weight and K-L grade.
Results: Included in the analyses were 156 women (mean (SD) age ¼ 62.9 (7.2) years, BMI ¼ 28.4 (5.2) kg/m2) and 64 men (mean (SD) age ¼ 64.2 (8.0) years, BMI ¼ 29.5 (4.3) kg/m2). In women, the mean (SD) ratio of QM to IMF volume was 2.59 (0.85) at baseline, while in men it was 3.30 (1.15). In women, the mean (SD) baseline WOMAC pain and PASE scores were 2.4 (2.9) and 150.6 (75.3), respectively, while in men, corresponding values were 2.4 (2.9) and 146.5 (66.1), respectively. In women, change in PASE score (b¼0.159, p¼0.047) was the only variable associated with a change in the ratio of QM to IMF. However, in men, baseline age (b¼0.291 p¼0.022), body mass (b¼0.291 p¼0.018) and change in PASE score (b¼0.285 p¼0.017) were associated with the change in the ratio of QM to IMF in the thigh over 2 years. Conclusions: In both sexes, the mean ratio of QM to IMF decreased over 2 years, suggesting that the amount of QM decreased, IMF increased, or a combination of both occurred. Increased physical activity was associated with an increase in the ratio of QM to IMF volume in both men and women. Interesting, neither radiographic severity of OA nor the change in knee pain were associated with change in the ratio of muscle to fat in either sex. Given that increasing amounts of IMF have been shown to be associated with increasing pain, these results might suggest that the increase in QM to IMF ratio is driven by an increase in muscle mass associated with increased physical activity. Purpose: Meniscal extrusion is associated with structural progression of knee OA and with lesser coverage of the tibia plateau (%tib-cov) and reduced mechanical protection of knee cartilage. Extrusion is commonly graded on MRI, but the relationship between semi-quantitative extrusion scores and quantitative (3D) %tib-cov is unknown. The aims of this study were a) to compare semi-quantitative MRI OA Knee Scores (MOAKS) of medial meniscus extrusion with quantitative measures of extrusion, in knees with and without joint space narrowing (JSN), b) to compare both measures with %tib-cov, and c) to evaluate the contribution of meniscus width to %tib-cov. Methods: The study sample was drawn from the first half (2678 cases) of the OA Initiative. Inclusion criteria were: BMI >25, frequent knee pain in both knees, medial JSN (OARSI) of one knee, no medial JSN in the other knee, no lateral JSN. There were 60 participants (38 women; 43 unilateral JSN1, 17 grades 2&3). MOAKS evaluation of meniscus extrusion was performed by a musculoskeletal radiologist (A.G.) using coronal IW-TSE sequences. Extrusion grades (0¼5mm) were determined in the slice with the largest medial tibial spine appearance (approx. 6mm posterior to the medial tibial plateau center). Segmentation of the entire medial tibial plateau and meniscus was performed on coronal reconstructions of sagittal 3T DESSwe images. From 3D k Harvard Univ., Boston, MA, USA; { Klinikum Augsburg, Augsburg, Germany; # Pfizer Global Res., New London, CT, USA Purpose: To evaluate the relationship between cartilage compositional status (proteoglycan concentration in the extracellular matrix) assessed by delayed gadolinium-enhanced MRI of medial tibiofemoral cartilage (dGEMRIC) and different grades of the Kellgren-Lawrence (KL) classification of knee osteoarthritis (OA) in a sample of middle-aged women, over a 1-year period using 3.0T MRI. Methods: A total of 148 women (1 knee per subject) aged ! 40 years were included in this observational study of knee osteoarthritis (mean age 56.8 AE 8.7; mean body mass index (BMI) 29.3 AE 7.5; 56 (37.9%) knees had baseline radiographic OA). Conventional weight-bearing antero-posterior knee radiographs were obtained to establish the baseline status of knee OA (medial compartment) using the KL grading scale. 3.0T MRI of the knee was performed at baseline (BL), 6 months (6M), and 1 year (1Y) follow-up. A three-dimensional inversionrecovery prepared spoiled gradient recalled echo sequence 90 minutes after intravenous injection of gadolinium (Gd-DTPA2-) was acquired in the sagittal plane for dGEMRIC assessment of the medial tibiofemoral compartment. Assessment of dGEMRIC was performed in the central medial femur (cMF), the medial tibial pleateau (MT) and the posterior medial femur (pMF) regions. Analysis of covariance was used to examine if BL, 6M, and 1Y dGEMRIC indices in the same regions differed in regard to BL KL grade, considering knees with KL grade 0 as the reference group. Further, analysis of covariance was applied to evaluate if dGEMRIC indices at the same time points differed in OA knees (KL grade ! 2) compared to knees without OA (KL grade 1). A second model including adjustments for age, BMI, varus malalignment, and the presence of baseline meniscal tears was further applied in analyses performed. Results: At BL, 88 (59.5%) knees had KL grade 0, 4 (2.7%) had KL grade 1, 30 (20.3%) had KL grade 2, and 26 (17.5%) had KL grade 3. The mean dGEMRIC indices for each region and each KL grade at BL, 6M, and 1Y are displayed in Table 1 . In the first model (without adjustments), knees with BL KL grade 3 showed significantly decreased dGEMRIC indices (lower proteoglycan concentration) from BL to 1Y at both cMF and MT regions compared with knees with BL KL grade 0 (Table 2) . OA knees demonstrated significantly decrease dGEMRIC indices at both cMF and MT regions from BL to 1Y compared with knees without OA (Table 2) . Also, at pMF, OA knees had significantly lower dGEMRIC indices compared to knees without OA at 6M follow-up. However, in the second (adjusted) model, no significant relationships were found between the KL grade and dGEMRIC indices (Table 2) . 
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